Insertional polymorphism in introns 4 and 10 of the maize beta-glucosidase gene glu1.
The major beta-glucosidase isozyme Glu1 is encoded by a highly polymorphic gene (glu1) in maize. The glu1 gene comprises 12 exons and 11 introns. Two of these introns, introns 4 and 10, show insertional polymorphism: those in allele glu1-1 (represented by inbred line OH7B) are longer than those in other inbred genotypes and in two teosintes (Zea mexicana and Zea parviglumis) surveyed. Sequence data revealed that an increase in the length of intron 4 from 150 to 477 bp in OH7B is due to a short (11 bp) tandem duplication and a large insertion sequence of 313 bp plus a 4-bp (5' ATAG 3') direct repeat. The 313-bp insertion sequence (referred to as mzsTn-1) has all the features of a transposon, having a 25-bp well-conserved (3/25 mismatches) inverted repeat sequence at its termini flanked by a 4-bp direct repeat. The increase in length from 1041 to 1302 bp in intron 10 of OH7B is due to a 259-bp insertion sequence (referred to as mzsTn-2) plus a 2-bp (5' TA 3') direct repeat. The mzsTn-2 element also possesses all the hallmarks of a transposon: a 34-bp well-conserved (3/34 mismatches) inverted repeat sequence at its termini flanked by a 2-bp direct repeat. The mzsTn-1 element belongs to a new family of inverted repeat elements, while mzsTn-2 belongs to the Stowaway family of inverted repeat elements. Analysis of PCR products from amplifications off genomic-DNA templates, using primers derived from the inverted repeat termini, and Southern blotting data suggest that both small transposons are members of a multigene family. The occurrence of two different small transposons in introns of the same glu1 allele in inbred OH7B and their absence in other genotypes suggest that they have moved into this glu1 allele recently through mediation of their autonomous counterparts that are active in OH7B or in its ancestry.